MC(3) receptors are involved in the protective effect of melanocortins in myocardial ischemia/reperfusion-induced arrhythmias.
Myocardial ischemia/reperfusion induces ventricular tachycardia (VT), ventricular fibrillation (VF) and a high degree of lethality. Since ACTH-(1-24) (adrenocorticotropin) protects against such injuries in rats, we investigated which melanocortin MC receptor is involved. Ischemia was produced in anesthetized rats by ligature of the left anterior descending coronary artery (5 min), and reperfusion-induced VT, VF, lethality and time-course of arterial blood pressure within the 5 min following reperfusion were evaluated. I.v. administration of the selective MC(3) receptor agonist gamma(1)-melanocyte-stimulating hormone (gamma(1)-MSH), as well as of an equimolar dose (162 nmol/kg) of both the non-selective agonist ACTH-(1-24) and alpha-MSH, significantly prevented VT and VF, and increased survival. Coronary reperfusion was followed by an abrupt and massive fall in mean arterial pressure and pulse pressure, in saline-treated rats. Treatment either with ACTH-(1-24) or gamma(1)-MSH completely prevented such fall. The protective effect of ACTH-(1-24) against the occurrence of VT, VF and lethality was neither affected by adrenalectomy, nor by i.v. pretreatment with the selective MC(4) receptor antagonist HS014 and the MC(4)-MC(5) antagonist HS059. On the other hand, the MC(3)-MC(4) receptor antagonist SHU 9119 prevented such protective effect. Moreover, the selective MC(1) receptor agonist MS05 (162 nmol/kg i.v.) failed to reduce the incidence of arrhythmias and lethality. These data demonstrate that MC(3) receptors mediate the protective effect of melanocortins in myocardial ischemia/reperfusion-induced arrhythmias, in rats.